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[OOOl] ^5§K«,^>"</l-MDNA^$S{5g^fetJ:Mi-5o 

[0002] ^h-yy^y^^h(omm^w^<(Dmmm^tm^t^>\cm\ tm. 
[0003] v^^??-n,mftffiWM*te<i,tcv^*teb'&m^^o 

[0004] trfjvx^*— Kit-<fi&mm*fo<, £.m&<DWii<^t i tm'<?*^tLx7' : 7^ 
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[0005] *B#fFjg6451593-^#ffl#lC{^ ft/hre©:feffiKf!fete|Bj£Lfc»fc^3B^( 
MIDGE ;Minimalistic Immunogenically Defined Gene Expression) y 0^9^ 

^/VMDNAfr&ofcJt^igA&ffi (MIDGE&ffi) ^ga^ttTV>S 0 r<D^^ 
— Ht, RNAte^©fc£fc::fcSDNA-e, .-t©DNAttg|^<HDNA*TfC#T*55 % ^V^/V 

[0006] VJ/VX^??-^ y9x$V^?#-(Dfr&&ffi\,^ffi&£.fr't, ttmtlitft 
DNA-<^- (20 1 i-^Uc £5 :/n*— *-y5s^SE?U$M£U^£i\ 

3ni«M«l^n^ix/^-^^^^TKCfc^)KDNAt"t-Srt-C, HlJKll^^ 
^fCteJfcSHrfcEfc, Exonuclease(ExoS«»^WS?»*)^S:S»t*r^<, ^> 

Z-mW£?>^frMDKA<Dftl&mx>\^ B WOjt^fiB^JSr&trcDNASrKFM 
DNAi:U-C. PCRfeiCTii:^^ g ^JDNA»f>t^lii|>SUfcO^'(|ll6(DX^l(PCR)) 

^—Zfn^n^0DHA2^it^, DNA ligase£r/BV^-0£-a^-tf\ *V-</i^l 

[0007] bd^UC^SferOf^fifeifeO^^W:; >3^J5& (H6(DXS4 

ligation) ) tf3ft^-£-{Z£Z>h<DX'3bi9 > U>^^fSi7^—i 

, i^a^^^isv\ An^.TE<»iRo g ^}DNAm)f(D^r/^m^Mvx, y> 

^^T^-^^^o^DNA^sS^^S^^<MIfca:^?).rtT.fe«)tt 



M&mf fcfcfcS. l&MtVX^ S^^-</V'MDNAcDllX4^^^^{g;</ < CoTV^ 

o 

[0008] ^^Wl^-CO^^^^DNA^^-^f^SSiJO^tJ^-^L-C, ®7(C^bfcip{C 
, cDNA^^MDNAirLT, 2oO3K£^)(inverted)N.Bpul0I=-/^^^^iaiE^J^tt 

[0009] #ff5:i^l:^@#fFm6451593-i-PJ^ 

[0010] 3&&ffJC&l :Verma, I. M.; Somia, N. Nature 1997, 389, 239-242. 

[0011] ^^fr^tgtarLuo, D.; Saltzman, W. M. Nat. Biotechnol. 2000, 18, 33-37.Ferber, 

D. Science 2001, 294, 1638-1642.Medzhitov, R. Nat. Immunol. 2001, 2, 15-16. 
[0012] ^^fFlfciitorSchakowski, F.; Gorschluter, M.; Junghans, C; Schroff, M.; 

Buttgereit, P.; Ziske, C; Schottker, B.; Konig-Merediz, S. A.; Sauerbruch, T.; 

Wittig, B.; Schmidt-Wolf, I. G. Mol. Ther. 2001, 3, 793-800. 
[0013] ^^M^^Zanta, M. A.; Belguise-Valladier, P.; Behr, J. P. Proc. Natl. Acad. 

Sci. USA 1999, 96, 91-6. 

[0014] **Mtt.^^/vS!DNAS:»3t^5^ft©flBa*^*«'^Sia:*BW2:. 

[0015] (3#^#1^ m6) -C^^/^DNASr^Ufe^-Cii^y— 

W40o/o^^S-t^V^(IH3(B)) o La>Uk2Sk, ^|5iM»U^^j5fe(|gi) 
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A))„ 02tC^bfc«J:5(-, 747—^3l/%;)&$:n5SlM<Dlk<a-%)2c^ Exonuclease 

^ife4cttExonucleaseWtt^OlJ:Mofc (^^t*OfpJ±) „ 
[0016] 2^©PCRy^^-<D5^-^/V-y^^{-fcfdm^fctt^3tS 

[0017] IH4^LfCct5i-, 2i@^)PCR7 P 7-r^*-05^— Jd<D/V— y'UfriZtc.tzmffifd 
frT^/S^o:/^^— £ffllNPCR£frofc„ PCRj^Ofi:#i0|£DNA^;*tU * 

[ooi8] ^^/Wk©fe^{-/i--^^#^Wl^bWI(is^5i^^pj|g^ 

— <^gaa?IJtt240^S^^400^Sm^Tfc?)> ^^(DtRNA^o^r-^— (DlE^JtilOO 

9(c)) „ roJ:5f-/hM'fkbfc^ p D^— BE^iJ&fflv^w^-C, $Bfl£rt-e<£>3§^*tf> 
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[0019] v^^y^sB^um&m^-f \z. s ^s^j^icy^^A-MDNA-^^— & 
[0020] *mwift,ztit>(D%an J \z.m'3\,^T^f&£}htc < , 

[0021] #^tf>Il^fcmToil?>T-fc5 0 

NA«f«Z)g6<J(DDNAgH^!j?riii|iSi-^Xg, -fe^^-'/V— RTfT^-tels 

x-zfy^—YZ, *frse*i y 5'*«UlJ:TSB<o(a)<DBBJiJSrWU-*>o % 5'^{IO^e>3' 

(b) — W-^«3SSr^j5fei-5r *#-C#<5E JiJ 

( c ) (a) <p— y?m^<Dwmmwiwi$ii<DTi/^>xm?wi£u 

2) l)OX@^#^^DNAi#i|'I^^(a)^5/^^9j|T?«!!ai-5XS, 

3) 2)OXS^y^^^n ! 3g^tL^DNAiiipS0ife^O^U ^©fcfclT^— y>^ 
«X@, XT/ 

4) 3) (DJLnXtimRXFT-— V^^tltcDNAmmm^DNAV^f— nxf&m 
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[4] ^ >-</^DNAd^^x^MsiRNA^^,^^^— fe^V ^i^AA— T'Msi 
RNA3§3l-<^--efc5 [3] td.m(Djj&o 

gEMRTJ^2tf>;^<--- fr— iB^iJ^U iajus.t^M2 

(^^— ^-gE^Jtfi (b) <DiEJiJ£^T**f|pJi-5 £5 f^^n-CV n6 [1] ~ [4] 

[6] -fe^^-r-^— St^T^-fe^^-r-^— {-OV^-C, (a)(Dia^!j^TN l AGG 
(SBW, AfiTx^V, Gfci;/T~>\ N'fiT^^ fhi-^ ^T=^ 

D 

v^v^ TO?^, Ai3T^~:>\ Gfi^T—^ N n {iT^~^ S'hi^ ?T=-ls 
[7] -fe^^-r-e— ^.t^T^-fe^^y-f-^— 3*. £kf^ IB 

[ZlOlvC, f— gE^TCT^tU ^2cD^-<— if- IB^IJ^AG-C^ 

W.^\tm2<D^-<— ^-ia^iJirft (b) OiH^J^A/T^lpJ-rs.t9^5g^ttTV ^ 

[8] -ir^^-f^— ^IB^TJ?T^-k>'^7 0 7'<-^— KloV^ (b)(DS2^iJ^ 
TTTTT**£ *t5 [7] |E^(^^ 0 
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[9] ±^^4^-RXfXX^T^±y^9^—7!)K (b)(D%&f\lRtf/X 

£owmzfix\ ^ci] ~ [8] <d\ ^•m^mm^mo 




^r^tb, 5'*^TfE^(a)<^gS?"J£*rU ^>^o % S'^MiJ^^S'*^©^ 

fp]{^fp]^o-cjiis(c:TiEo(b)(DiB^j x (c)<Dm?mTf(d)<Dm&i*&-rz>. wims. 

(b) -^^-c/v- ^#5££^/&-r5^#-et£iE?y 

( c ) (a) (D=. y?mm<Dtymmm&pi(DT>^±^Miim(D<£LM 

[12] ^i:^2*0DNAO5 , *^a^o?3'*^s8©^«i^*3v^T, -t^ 

A^Mit-TSfcJ?) \zm ^tbfVb [11] |E«^^%c 

(a) ^y^^^£^^3iTmitiE^J^-fe>'^ia^JW— IfPT'feoT, — ^^^f^ffi^J: 
<9^^^^A5^/5^3'^{|iJ(75iE^J^tfSa^J 

(b) -*mxvu-?mm&mf&-tzzt&xzz>mn 

(c) (a)^>^ 5 ,^^(7)§]^^:f^gaJFlJ(DT^-fe>'^SB^J^±a5 
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[14] &m&2*mDisiA<D5'mii%Rm'mffl<Dmmffi\ci$\,^x, -etvetu ±> 

m^M(D^ \zftfr^xm\zTm<D (t>) nun, (c) ^ie^j&t* (d) wgE^j&Wb 

(b) -*mxsi--yMm&mj&-fz>zkfrxzz>mi\ 

( c ) (a) <D—y?mm<Dmmw^&m<DTi/j-^*mn<D±M 

2) i) oxm-e#^ix/cDNAiii(is0^^ (a) (D~y?mmx*o>mirz>n:m, 

3) 2) <DXmT^5/^^^^S^nfcDNAlii|>IS^^Pf|*iU ^O^^T=— Vis? 

-rsxm. 

4) 3) (Dxs-cAptet5T-— v^yztitiDNAmmmm&DNAVtf— nxmm 

5) 4) <DjLuxr>NAVtf— vmmztitcnNAmmmyocpcD @ w^dnaib^j^^ 

mt£ftX\<^t)\ fc^V^(*l)(DX@^fJt?tLfc^4)OX^ : ^Jt?n^tu(^:DNA 

[is] [ i ] ~ [ i o] <d v ^fn^ diEtto^-fe-e^^ tbfcy ^;Hdna. 

[16] mm^:2^:mr>hSACD5'^1CR7j3'^(Dnmm^^^X, ttl^H, 

^mtr^±>^m^—y p mm(D—^mDNAx^m^tix\ f ^>^mDN 
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(b'> 7mm*mi&~rz>^i:ftx^z>m\\ 

(c) (a) <D~ y?B^<DtymmffiMm<DT>?-~&>Xffim(Di£.& 
(d') g ^JCODNAga^J 

[17] ^jtsfcsMimi&t^Au mm&mm*mmhz\<^nmi&f*i-?ftm.£itz> 

ZktfXZZ [ 1 5] [ 1 6] lE^tD^^/V^DNAo 

[is] m%L-fz>mM&mmssiKNAfo?>\, ^^t^rna^^ -^mRHAxfoz 

[ 1 7] fE^^^^/V^DNAo 

[19] 3&m.i-zmm&&m$v^4J±xhz[i7mm<Dy>^/vMBNA <> 

[20] ^^-rsatgt4^^^T^-fe^RNA-X?fcS [1 7]|E^O^^-</VMDNA 

o 

[21] KNA#V*7-^mfrib^£frZ^tt-?-mm<D±MXi±— SB£r£t?[ 
1 7] ~ [20] tf>l ^-f tL^^eifS^^^^^MDNAo 

[22] RNAtfV*9—^lllfrbfe^£fr%^xi^—?—m&<D±nXte—U*K 
<^(i)~(iv)<7)5^^^Vj:<^io<D@H^J^tf250^S^TOlS^iJ^tf'[2l]fE^ 

(OTATA 

(ii) CTTACCGTAACTTGAAAGT 

(iii) YYTCCCANNRTNCNNYGCRR 

(iv) ATGCAAATfe^V N^rtVt-tBM^IB^U 

[23] RNA^y^-- mnfabm^£nz^v^-*-mm<Di£nxte—mK 

<D(i ' )~(ii' )<Do th 1 KDWM^&ts 1 50:&Sj£XT<E>gE?!l£r^ if [2 1]|5 

g^^i/^yl^DNAo 

(i ' ) RRYNNARYGG 
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(ii' ) GGTTCGANTCC 

[24] 22, 23^fc«250V^tl,^Oga^J^tfC2l]~[23]^V>-r 

[25] ^^i-5TO^^<D^^^^^^^ i) ^v^{i^S^cM3S•r^3l^T♦fc6[l 

7] ~ [24] OV N-r^^fE^O^^^MDNAo 

[26] V^xfcHW, HCV*5j;^HBV^^^5^iDjl^^n5[25]|S«0^^-< 

[27] ms^h^^trnm^rnxu ms*<D&&&&Mttzk&v£&ii5i-&z 

fi[l6]|EttO^ y^MDNA,, 

[28] DNAif-Y^-C$?5[27]|5tt^^^-<7^DNA <> 

[29] 7 ? 3-f^bTf^ffii-^[27]|E^O^>-</l-MDNA <> 

[30] ^^/^DNA^^^^^^y^ 731 -h^^^Iit^tL^lfpMDN 
A-e$>^[l5]~[29](^V^■rn^ i ^-|Ett^>'^^MDNA 0 

[31] [ 1 5] ~ [30] co v ^-r n^\^mm<D^-</umDNA^tsm^mo 

[32] [1 5] ~ [30] ^-rtt^^-IE^^^^/l-MDNA^tf glE^^I. 

[0022] ^^gPJcD^>-<7l-MDNA(DMit^^{4. WTOflJ^^^-r^ 0 

1) g)7(D^5fefe{c:j3itS. N.BpulOIlMh£:4oif ^7^K-<^— DNAfll^O 

2) 121 7<D$£&m -<^-DNA * *O^M^^/l-DNA^-C#^V \ 

3) me^^mx^-xpcR^^— (-g-^y^DNA) aH^^ojiistu mi<o 
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-</vMDNAO^:#:T^IaliIX4{g;T^K<*o 
[0023] *PJIffl#{C*3V r^^^v^DNAJ tYt, i£0^2^:^DNA(7)5'^S.t^3' 
gCDNAT^LTcDNA&V^o ^-<^DNA^«^-rSDNA«, *MgB£\ V 

>mn&. mu&, 5'^Rx^xxm'^m^mm^x\^xhmmmDi<!A)^ 

tixv^£<xh£\,H3Zf&mr>NA) 0 

[0024] wmMDNA<DmMRvm&tem* (Djcm^M&tix\, ^z> 0 .wu*, v^mu 

3 

(-NH X M7VV3r^X(-R)(Rf2, fclfctf. ^A-Sftif ) &ZX$TjV=i* 

v^(-OR) (Rfi, ^^mtek*)frbfJ:Zm£ym$itSthZ>mz.W: 
^tlTV^^tfi^DNAte, Biochemistry (1979) 18, 5134.; Tetrahedron Lett. 
(1982) 23, 4289.^fE*c£;txTV^o V>mU^<DV>iZ^^rL,X^^^y&(=0)^ 
, ^*yg(=S)iCtt&£nTV^{^fifilJDNAte. Tetrahedron Lett. (1980) 21, 
1121.; Biochemistry (1987) 26, 8237.{;i!E«t£;fx-CV^ 0 y^gB^y^^DS'te 
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2 

Nucleic Acids Res. (1997) 25, 830l:ilE*t£;fXXV^„ V>mUfr(DV>km(DZ'4k<D 

^ym(-NH-)frib?j:zm£vm&.£tiz>m\zmm£irLx\< ^mnmDNA\^ Pr OC . 

Natl. Acad. Sci. USA (1995) 92, 5798{:ifE^$*VCVv5 0 y^g^^aSjfc^afcnS^- 

Mb^JvtV^f^MDNAte. Tetrahedron Lett. (1988) 29, 2911.; JACS 
(1989) 111, 2321.i^|S«$ixTV^ 0 

[0025] BM&MtiWtvxn, 2-T$/7 p y^ > 2'-r^-^y/wtv>-!>^^ 2'-T5:y 

!7y>V> 2'-^^v-^y^^ 2-7^^-n-^^, 2'-7/V^-n-^yv?V N 2,6-v? 
T^/^y^^ 4-^-!>y^^ % 5-^tr^-^y 5-7/W^-a-^v?>, 5-:7/M-n- 

*ys^\ 5— r^K-^y 5-y^vv-v-^^ -fy>», N3-y^/w-^y^v % 7-^ 

, 2-^-^^ 5-e-K-r>y v?^, 5-3— K-v^v?^ 8-^n^-^T=>-, 8-7v 
^-Tf—lS, 7-y*T-F-T7*~^ 7-^Tif-^T— >\ 8-;T3ry-^T~^ 5,6-^t 

Ku-^ysv, 5-tKn^v-y^w^y v?>^^#^ri^T^^*s, mki-KB5fe 

ZtlZZbltt\<\ ^nib<D-&}$=>--*yhfcltim£1riX&>9 (Mx-tt, Glen Research^ 

[0026] m^<Dmn<Dmt\^x\^ v-*?**^^ r-^ju^-u^ r^vv-v-w^sr 

[0027] S'^cDfifgfiO^L-Tte, 5'-T$y^b, 5'-t'tfWb, 5'-^/U^rU±^t. 5'- 
[0028] 3'^(D^O0!|^bT«, 3 -T^y-fb, 3'-\f^>>ft, 3'-^ 
[0029] DNAO-a-J5feSJ5SfC*5V»Ts &ft<DDNA<D~lkMl£tf%Ttc\Z&f&£tlZ>nNA<D 



13 



[0030] ^yfrnmi*. y-JhRxfixh^b'&mK)^ Ax^x^i&^-c^kh^v 

[0031] r=^j tit, ^V^^T—Hvyftm 2*m.DHA<D—Jj(Dm.<D*X*^ 

zommn. dnavx— wzzymm Rrt&waJBr-cfcs. 
[0032] t-v?mm<DV3mmm&m tt±, -vfmmizxvmmzfiT. mm.$L.mz~y? 

tfSA3DNAie?iJ£V>? 0 
[0033] rT~-v^?]tn, r.*mfrb-*mimMl,tcVNAZWTf-*mVNAlz:g; 

&£TtZ>Zk*\,^ 0 ZMDNA<D#^tt, 2-D(Dft+ffl (i">fc;bib> 2*©DNA^ 
P^)-e^roT^«kV^ 1^— #^rt(i-#:b*>, l^DNAs8^)T*£eTfc,};V\, 

[0034] r^n-^— j £f3\ I^Miil^^-O— @T*RNA7Ky^7-if ^>5jg^^ x ^p^co 
[0035] TsiRNAj ti±, KNAT&ftm&^ftZ (rttat>^ ««J^i-*mRNASr«lWr*-«»tt 

ttr^-fe^«-cfc«j % flfe^oRNAads-fe^^-cfcSo — astt^ rr^*^«t. 

jmnUWA3*fg^i-5RNAg|T?fc5o siRNAO^X^Cfi, ii^50-|@^TT?fc«?^ 0 
*L<iilO~40^-Cfct), J:9^L<{ilO~30j@-efe5o siRNAte. RNA^lCRg 

DNA^WSJftflcXtJ^fllifrW^I^U-Ctt. 5'3fc^&5*^yy>«fcL/b£>(Z\ 3'^ 

[0036] r siRNA^^MBJiJj £H\ siRNA^— Ki-SDNAiH^iJ^V ^„ siRNAfe^IS^JlCfciu 
siRNAcO-fe^^Sr=— Ki-§DNAlE?!l^siRNA(^T^"fe>^^Sr3— Ki~5DNA 
IH?'J<£ H^^-a £*l3 0 siRNA^^iEJU^m^^^fcsiRNA^^^^— 111*31 >T 
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-Ki-5DNAga^iJ^siRNA<DT^-fe>^^^3— K-r^DNAlS^J^d^-^O^ia 

siRNAfg^l^^— J £V ^ (El80a) ) „ 
[0037] mm&)\zm&lstci £f±, ^n^—^-^CD^^^-fX, siRNA<D-fe:^#!(&=r 
— Ki-^DNAlB?iJ^t^/Xf4siRNA(DT^-fe^^$r3— K-f-SDNASa^JcJDte^ 

[0038] r^«-f— ie jij j ^ ^^^^.^—^^^^^^^^j^^ g ^^> DNA 

[0039] r^-t-sj^fi, Sv>^MW^2oogB^iJ$r2v>jc:^|6jt/ c c5J:5l2:gHg-r5 

[0040] r^Eij^jtwt, '—'m-v^m-m-v^m— -'©s^MoD^^oMii 
[0041] rj£g*p#j ^ ^^^fli^-r^^y >-x^t°y^^msoiFP^^v ^ 0 ^°y^x 

[0042] fy'V'VJ J <btt. ^lOlS:, frrt Sfcf*. &Sftl«NK *5 

[0043] ratg&^j <b«, mm, mm. isxu^izm t, ftfevrnzzft^mmz 
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[0044] r^rt^RNAj mm^2^m.FNA(D5'M^^m'm^(DmMi^m±iK 1 

[0045] ry^if^Ajt«.RNA^b^^ll^i-r-5^fi!fc^O^T^S e 
[0046] TT^ir^RNAj ifi, fe^RNA^+gM^^SH^JSr^fORNA^^V \ 

-^hRNAttBM^JC^U ^^&^f&J^5RNA#^£r£tr 0 
[0047] T DNAIf-TA j if*, DNA^k^^H^t-r^)^#:«!fe^(Oim#-efcS„ 
[0048] r^t^Stt^^^y^^^— h J t x^-=3riX^U^-5^K^*5V #7/53*5' 

[0049] ft*5. ^p^^#^*5vnx, r ~j tt^©M«I^IEtt$n«*«*-tiV^iX*/jN|6*5 
[0050] itSSa^JO^^^joVNT, AltTr^y, Cfi:X|->^ Gte;/T=>\ Tte^5:>\ U 

o 

*^*B»t4. *m<D&9Gm<Dmm-?&?>B&M%fWtmm. #M2oo3-206905#<^ 
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[oo52] imii*%m(Dy>^i'mDNA(Dtti&&<D-ffl&7jk't 0 zcD^mx, mz±m*sx. 

<5@B^!J (NNTTTTNN; ^Ol^^^GTTTTCT^ TCTTTTGA)t x BpulOIfjiUPS 

PCRl-J^ cDNAf O @ #jOi£SIE?>J (^n^-- ^-fciut g 
siRNAr3-K^))^itit>§U^-rS„2) N.BpulOIB^&ffiV^ gtooJMBB 

-T'ZMl&ZltZc 3) DNAIW' — tefSr.fflV '»*'C5}"^F'3^M' -^^-i/a^^/^^rtTV \ g* 
^^lTO©^-^^>-</l-MDNAi^-r5o ft^-^-Vf-UBlsBLfcfiCDX, 0 
ft\zmUmT'hZ> 0 (03(A)) ^-O^. DEAE ^l/lZ&jj^^-tfyTtVtVT^Yff 

/^m,^m, &£xFrjfu—*mm.ifcm£b*x\ B^(DD^Amn<D^mm-r^o 

a-v4*—V J r—595K£-c>X'5J$ak.l'tc 0 ®lU:*^-Cfc5 N 2c^4c£l 

^rit, C1(D0{^^LTV^ O ^600bptfV^Kte, ^^^±4>^X-oXmM^ 

HtcDNAXhZo mz7s>te^i??J>.zfv^}?lz£^xm&£tL, YJls 

x-t/^-fizx-ox^imtztit^ 
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mSiE^IJ (^n*— ^-43 £1* g 6<3te^®^ ; fi»J^.ff siRNAa— K«#) ) SrJi«U 

3WM-r^>o 2. &i*<DMtezfflmmmA&£xfiBX'tim-rz>o 3. deae-c^^ 

^^-y^DNA(^— :/§B#)£r£i^ DNAP^f— if^V^TS^^-a-U^ Pi*** 

MDNASr-a^-rSo ^^r^^-ry— >3^jcs^<d-c, ®jr^^5 0 (03(b)) 5. 

Sbft^ BWODNAWf^-CD^SrfflfjKi-So- 

im7MM(Dy>^/]sm.DNA<Dm<DftrfL&:&m't- „ 1. ^rti^nas:^>2^<D^jiJg 

^V>fcPCRfC«tf3 N cDNA^ i W©iMEE^I(^o*— 33J:t5SmE9fiJtt 

;m«fsiRNA3-K^))s^t«u»«!-f-5. 2. su* (omtezmmmmAisx 

XFBX~W>m-fZ> 0 3. DEAE ^^&;^A^KyT^y^T^Ky/l'mi^»K *5 
±l5T^fo-^«5l»lb3fc^-e, B «J<Z>DNA»r^-<Z>^Srfl!fJSi- 5„ 4. *J3fteffi 
^XM$B*im?£<<??— DNA (MIDGET*— ftif) ^ ffi$gLfc S ^DNABfrK"^ 
DNAy^f— tf*^Srffiv>T^o— =^i"5 0 5. 4£/8^T;M§ptf>^SC*te&£rfT 
V\ BWDNA^-fc^OT^SKDNASritlBi-S. 6. N.BpulOlBHStSrffl^T, @ 
»©*SEJ!ISP^<D*.tc=^(§IixB)«:AixSo 7. #0!f&i-6 o 8. '&#tVXK 
^tSrifiHIL, /V— :/SrJgJEfcS*5 0 9. DNAJW— M^m^Xft^lft^tf 
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m ^#E&^*~DNA(MIDGE^*-&£*) ^(D^V^/l^DNA^ f&IPSgfiJt 
ftl Pfi»*-CS»^^bLfc«<^*- DNA (MIDGET*— fti? ) * 

dna^t, $E±rmt-rz> 0 12. deae ^^m^i^tfyr^y/vT^K^vm^ 

[H8]^^AS!siRNA58^-<^— (a) ) ^xA/W-^siRNA^i^^^— (b) ) 
U6^u^— ^^-fe^RNA, T^-fe^RNAy5^rf:^tLS„ b) (DZ&Mjls—zf 
X, siRNA#j^££ix5 0 

^-^-X|§m$^siRNAfi^^^7~^5l^(D^mSr^i-S^m^b 
^ofc:((c))o 

[0053] SiT. *¥&W&WMzm.W'fZ>i!>K rnii, #»9!<D#£LV*1IB«&lftW^at>© 
[0054] 1. ^/HDNAWti 

£-f, BWODNAiB^)Sr^ri-S«FS!DNA^fflS-t-S 0 ^DNA^UT^, cDN 
A, flS^JEfcbfcDNA(— #giDNAtf>^fc, — *$CDNA<Dm^t,;fc5K PCR 
* W£te^to^K<fc9^/&UtDNA(— ^DNAO^t, Z*lDNAOi 

A"Cfco-Ct>J:V\ 

Bl$tf>DNAlB?!l©S£W\ 20~2000i^ST*fe5<tJ:<, 0^U<(i4O~lOOOlgS 
-Cfet), <t!9^*b<(*40~500mST-*)5o 
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RNACmiRNA) te^IB?lJ % tRNA^^SS^J) N 4#^^^^^^sRl^^^BB^J, 

«U siRNAcDip&^RNA^^t^Lfcpol IIlX&J8li££££S#$l,V\, 

hu^/U^LTRyu^— „ TyV^^/l^VAl^n^--- „ 5S rRNA7"n 
* 7SK RNA/o*-^-, 7SL RNA/n*-^-, HI RNA/p*-^ 

5-AAGGTCG GGCAGGAAGA GGGCCTATTT CCCATGATTC CTTCATATTT 
GCATATACGA TACAAGGCTG TTAGAGAGAT AATTAGAATT AATTTGACTG 
TAAACACAAA GATATTAGTA CAAAATACGT GACGTAGAAA GTAATAATTT 
CTTGGGTAGT TTGCAGTTTT AAAATTATGT TTTAAAATGG ACTATCATAT 
GCTTACCGTA ACTTGAAAGT ATTTCGATTT CTTGGCTTTA TATATCTT-3' ( 

(U6(240)) tti^Toait)-e*»-s. 

•U6(240) 

5'-TTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGA 

GATAATTAGAATTAATTTGCCTGTAAACACAAAGATATTAGTACAAAATACG 

TGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTT 

TAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTG 

GCTTTATATATCTTGTGGAAAGGACGAAACACC-3'(gB^lJS : ^-25) 
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•HI Zftt—P— 

5'-AATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCATAAACGTGAAAT 

GTCTTTGGATTTGGGAATCTTATAAGTTCTGTATGAGACCACAGATCGATCC 
CC-3'(i2^(IS-^2) 

•tRNA yu^r—^— 

5'-ACCGTTGGTTTCCGTAGTGTAGTGGTTATCACGTTCGCCTAACACGCGAA 
AGGTCCCCGGTTCGAAACCGGGCACTACAAAAACCA-3* (8B?!i#-i-3) 

Sgg^iirS^n^E— 9— ^Sr/hSMfcUhAX^n^— fcJBwot>Av\i CCD 
ifto^WXtt— *B5r&3K ^T^(i)~(iv)cD5^^^<<b 1 blo(Dia^J^tf1 ) (D 

(i) TATA 

(ii) CTTACCGTAACTTGAAAGT 

(iii) YYTCCCANNRTNCNNYGCRR 

(iv) ATGCAAAT&5 V M*mf£*S*if #JftIB?lJ 

(i ' ) RRYNNAR YGG 
(ii ' ) GGTTCGANTCC 
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AI/o*-^-tLtli, f^<&0l«!^teSEtt©U6(9OX U6(110):/n^~-*- 
t£¥ ZZbtf-CZZo U6(90)v U6(l 10)^n^— ^-^gS^iJSr^T^IS^-r^c 

5'-TTTCCCATGATTCCTTCATATTTGCATCTTACCGTAACTTGAAAGTATTTC 

GATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACC-3'(iB^iJ##2 
2) 

•U6(110):/n^— 

5'-TTTCCCATGATTCCTTCATATTTGCATATAGGACTATCATATGCTTACCG 
TAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACG 
AAACACC-3' (IB JU#-5§-23) 

TfS, xh^^^y^Tf|2»"5rig^U6^ P a^-^- (Ohkawa, J. & Taira, K. Control 
of the functional activity of an antisense RNA by a tetracycline-responsive 
derivative of the human U6 snRNA promoter. Hum Gene Then 11, 577-585 (2000)) 
m*mf b*l& 0 itft. ffiM<ftm&<D3bZ>Zfv*r— , abSWiCre-LoxP^^A 
0«t5^DNA|a^XL(D^^^V ^ M^^W^siRNA^IS^^I^LTtj 

<tv\ 

yu^r- *-mW<D-g:£l-£s l-1500^ST*$>5^«t< > »*L<tt40— 500lfiST?*> 

9, «t9»*ix<ri60~2604aaE-cfes o . 

siRNAfe^BB^JJi, siRNASr=i^K-r-5DNAiB?iJ-Cfc^^J;V\ ;gf ftt-TSit^ ( 
mRNA)fi, *e«£ttCfc£r*#^J&©I!§CB3tfc^ T#h— >*Migite^- 
(00x.tf» p53) N SjkJrait'fe^bcr-abli^-V^^i/a^, ras, myx, met, mdm2, abl, 
erbBteifCDm&KMig-rzmte?: HIV, HCV^^W^^^-Y/^cDyyA^^^J 
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c-JUN©siRNA(E9iS3?IJW:. J Biol Chem. 2003 Jun 27 Disruption of the 
c-JUN-JNK complex by a cell-permeable peptide containing the c-JUN delta 
domain induces apoptosis and affects a distinct set of IL-l-induced inflammatory 
genes. Holzberg D, Knight CG, Dittrich-Breiholz O, Schneider H, Dorrie A, 
Hoffmann E, Resch K, Kracht M.(C|Ett^tl/TV^ 0 

Chkl<DsiRNA^^iB^!l{4> Mol Cancer Ther. 2003 Jun; 2(6): 543-8. Human chkl 
expression is dispensable for somatic cell death and critical for sustaining g(2) DNA 
damage checkpoint. Chen Z, Xiao Z, Chen J, Ng SC, Sowin T, Sham H, Rosenberg 
S, Fesik S, Zhang H. fclEfcSJVCV 

caspase SOsiRNA^^IB^Jfi, Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 
small interfering RNA prevents acute liver failure in mice. Zender L, Hutker S, 
Liedtke C, Tillmann HL, Zender S, Mundt B, Waltemathe M, Gosling T, Flemming 
P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S.; Proc Natl Acad Sci U 
S A. 2003 Jun 16 Caspase 8 small interfering RNA prevents acute liver failure in 
mice. Zender L, Hutker S, Liedtke C, Tillmann HL, Zender S, Mundt B, 
Waltemathe M, Gosling T, Flemming P, Malek NP, Trautwein C, Manns MP, Kuhnel 
F, Kubicka S.fIlfE*£*VCV^ 0 

RECKOsiRNAfc^IB^Jtt. Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 

s 

small interfering RNA prevents acute liver failure in mice. Zender L, Hutker S, 
Liedtke C, Tillmann HL, Zender S, Mundt B, Waltemathe M, Gosling T, Flemming 
P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S. {CfEf^tVCl^o 

STRAD^siRNAte^BB^lJfi. EMBO J. 2003 Jun 16;22(12):3062-3072. Activation 
of the tumour suppressor kinase LKB1 by the STE20-like pseudokinase STRAD. 
Baas AF, Boudeau J, Sapkota GP, Smit L, Medema R, Morrice NA, Alessi DR, 
Clevers HC.(CiEtt£*VCl^ 0 

PKA Ca OsiRNA<E^iBJll«t % J Biol Chem. 2003 Jun 11 PKA blocks Raf^l 
activity by stimulating 14-3-3 binding and blocking Raf-1 interaction with 
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Ras.Dumaz N, Marais R. ItfEte^frTV^,, 

PKA C 0 <DsiKNAfe^m?m, J Biol Chem. 2003 Jun 11 PKA blocks Raf-1 
activity by stimulating 14-3-3 binding and blocking Raf-1 interaction with Ras. 
Dumaz N, Marais R. {CliEtt£ ttTV ^„ 

ErbB3^)siRNAte^@2^!JH. Oncogene. 2003 Jun.5;22(23):3598-607. Atypical 
expression of ErbB3 in myeloma cells: cross-talk between ErbB3 and the 
interferon-alpha signaling complex. Walters DK, French JD, Arendt BK, Jelinek DF. 

Androgen ReceptorOsiRNAfe^SB^Jli^ Mol Endocrinol 2003 May 29 
Androgen Receptor Represses the Neuroendocrine Trans differentiation Process in 
Prostate Cancer Cells. Wright ME, Tsai MJ, Aebersold R. {^lE^^tlTV^-So 

FADD(DsiRNA^^IB^lJ{i, J Biol Chem 2003 May 12 cFLIP-L inhibits p38 
MAPK activation: An additional anti-apoptotic mechanism in bile acid-mediated 
apoptosis. Grambihler A, Higuchi H, Bronk SF, Gores GJ. l^lEiJc^tVCV ^ 

HB-EGF<DsiRNAte^SE^'J{4> EMBO J 2003 May 15;22(10):241 1-2421 TACE 
cleavage of proamphiregulin regulates GPCR-induced proliferation and motility of 
cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich A.; EMBO J 2003 May 
15;22(10):241 1-2421 TACE cleavage of proamphiregulin regulates GPCR-induced 
proliferation and motility of cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich 
A. fc3E«fc£jh,TV>3. 

TACE<E>siRNAte^Ba2?iJJ^ EMBO J 2003 May 15;22(10):241 1-2421 TACE 
cleavage of proamphiregulin regulates GPCR-induced proliferation and motility of 
cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich A. l£ffigc£;ixT V ^ 0 

p73©siRNAte^SB^Jf*> Cancer Cell 2003 Apr;3(4):403-10 Chemosensitivity 
linked to p73 function. Irwin MS, Kondo K, Marin MC, Cheng LS, Hahn WC, Kaelin 

wg. mse*fc*;h/cvv5. 

0 -catenin<DsiRNA^^fe^!jf:^ Clin Cancer Res 2003 Apr;9(4):1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
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Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. (^lE^ixTV^c 

APC<DsiRNA^^lEJIJ^, Clin Cancer Res 2003 Apr;9(4): 1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. t£fEic£*VCVv5 0 

NF- k BOsiRNAfe^iH3?Uf*> Clin Cancer Res 2003 Apr;9(4):1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. (dfE^tbTV^o 

pl20OsiRNA^^SHJ!Jfix Gastroenterology 2003 Apr;124(4):949-60 
Up-regulation, nuclear import, and tumor growth stimulation of the adhesion protein 
pl20 in pancreatic cancer. Mayerle J, Friess H, Buchler MW, Schnekenburger J, 
Weiss FU, Zimmer KP, Domschke W, Lerch MM. ^fE^HTV^o 

ATMOsiRNA^^IE^Ufi^ Cancer Res 2003 Apr 1;63(7): 1550-4 Enhanced 
Radiation and Chemotherapy-mediated Cell Killing of Human Cancer Cells by Small 
Inhibitory RNA Silencing of DNA Repair Factors. Collis SJ, Swartz MJ, Nelson WG, 
DeWeese TL. \Z.%dM£ftX\^Z> 0 

ATR<DsiRNAijS^gE?!Jte, Cancer 
Res 2003 Apr 1;63(7): 1550-4 Enhanced Radiation and Chemotherapy-mediated Cell 
Killing of Human Cancer Cells by Small Inhibitory RNA Silencing of DNA Repair 
Factors. Collis SJ, Swartz MJ, Nelson WG, DeWeese TL. {CfEtt^H"CV^ 0 
telomeraseCOsiRNA^^IB^lJli, Mol Cancer Ther 2003 Mar;2(3):209-16 Inhibition 
of telomerase activity in human cancer cells by RNA interference. Kosciolek BA, 
Kalantidis K, Tabler M, Rowley PT.; Mol Cancer Ther 2003 Mar;2(3):209-16 
Inhibition of telomerase activity in human cancer cells by RNA interference. 
Kosciolek BA, Kalantidis K, Tabler M, Rowley PT. {ClEtt^HTV ^ e 
cyclin GOsiRNA^^IBJiJCi. Oncogene 2003 Mar 20;22(ll): 1678-87 Modulation 
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of p53 and p73 levels by cyclin G: implication of a negative feedback regulation. 
Ohtsuka T, Ryu H, Minamishima YA, Ryo A, Lee SW. lZ:fEic£*VCl V5„ 

MDC 1 <D siRNAls ^IH^U 13: > Nature 2003 Feb 27;421(6926):961-6 MDC1 is a 
mediator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, Bignell 
CR, Taylor AM, Elledge SJ.; Nature 2003 Feb 27;421(6926):961-6 MDC1 is a 
mediator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, Bignell 
CR, Taylor AM, Elledge SJ. l£fEft£;h/ClV5 0 

FasCDsiRNAfe^IB^lJte, Nat Med 2003 Feb 10 RNA interference targeting Fas 
protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, 
Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 Feb 10 RNA interference 
targeting Fas protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince 
N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 Feb 10 RNA 
interference targeting Fas protects mice from fulminant hepatitis. Song E, Lee SK, 
Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 
Feb 10 RNA interference targeting Fas protects mice from fulminant hepatitis. Song 
E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat 
Med 2003 Feb 10 RNA interference targeting Fas protects mice from fulminant 
hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, 
Lieberman J.; Nat Med 2003 Feb 10 RNA interference targeting Fas protects mice 
from fulminant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen 
J, Shankar P, Lieberman J. {dfEtt^ttTV 

DNMTKDsiRNASg^IB^lJte, Nat Genet 2002 Dec 23 DNMT1 is required to 
maintain CpG methylation and aberrant gene silencing in human cancer cells. Robert 
MF, Morin S, Beaulieu N, Gauthier F, Chute IC, Barsalou A, MacLeod AR. lUfE^c 

DNA-PKcs<DsiRNAte^fa^Jii, Cancer Res 2002 Nov 15;62(22):6400-4 Silencing 
Expression of the Catalytic Subunit of DNA-dependent Protein Kinase by Small 
Interfering RNA Sensitizes Human Cells for Radiation-induced Chromosome 
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Damage, Cell Killing, and Mutation. Peng Y, Zhang Q, Nagasawa H, Okayasu R, 
Liber HL, Bedford JS. fclEflfcStl/rv >5 C 

P 21Cipl/Wafl(7)siRNA^^BHJiJ(i. Genes Dev 2002 Nov 15;16(22):2923-34 
Cdk4 disruption renders primary mouse cells resistant to oncogenic transformation, 
leading to Arf/p53-independent senescence. Zou X, Ray D, Aziyu A, Christov K, 
Boiko AD, Gudkov AV, Kiyokawa H. IdfEtt^frTV^o 

EZH2(DsiRNAte^gE^Jte> Nature 2002 Oct 10;419(6907):624-9 The polycomb 
group protein EZH2 is involved in progression of prostate cancer. Varambally S, 
Dhanasekaran SM, Zhou M, Barrette TR, Kumar-Sinha C, Sanda MG, Ghosh D, 
Pienta KJ, Sewalt RG, Otte AP, Rubin MA, Chinnaiyan AMt^fE^ftTl^o 

p73^siRNAte^ga?lJ«. Oncogene 2002 Jul 18;21(31):4715-27 p53 induces the 
expression of its antagonist p73 Delta N, establishing an autoregulatory feedback 
loop. 

Kartasheva NN, Contente A, Lenz-Stoppler C, Roth J, Dobbelstein IdfEife^tbTl^ 

RNAt?fc5„ miRNA*5^E?IJHt, miRNA^r^ ^-K^-SDNAiE^U^feil/t^ iV \ miRNA 
te^IB^'J{i N Kawasaki H, Taira K., Hesl is a target of microRNA-23 during 
retinoic-acid-induced neuronal differentiation of NT2 cells. N Nature. 2003 423 > 

siRNA*3 J:t/miRNAte^iB5U (^p*— BB?!K\ Ar- <DW5Vi$S 
vvr% n(tiKNA\ztt1-zm&m&<Dfr<Dmi})<D&£l-i. l~200^S-Cfe2xbJ:<, 
0*b<(il5~4O^ST*fct), ±«J»*U<ttl8~25ifi»t?jfe5 0 

tRNAi|g^g2?iJ(3\ tRNASra— Ki-SDNAgE^J-CfctLtf tRNA^^gB^Jfi. 
Koseki S, Tanabe T, Tani K, Asano S, Shioda T, Nagai Y, Shimada T, Ohkawa J, 
Taira K., Factors governing the activity in vivo of ribozymes transcribed by RNA 
polymerase III, J. Virol. 1999 Mar;73(3):l868-77.; Kawasaki H, Taira K. Short 
hairpin type of dsRNAs that are controlled by tRNA(Val) promoter significantly 
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induce RNAi-mediated gene silencing in the cytoplasm of human cells., Nucleic 
Acids Res. 2003^31. 700-707^- 5^£©XitttefB*fc£;h/Cl ^. tRNA^IB 

Bax^fBIRl'i&^&ge^Jte. Oltvai.Z.N., Milliman.C.L. and Korsmeyer.S.J., Bcl-2 
heterodimerizes in vivo with a conserved homolog, Bax, that accelerates 
programmed cell death, Cell 74 (4), 609-619 (1993).(d|E^^ttTV^ 0 

p530^i^{^^^gH^lJ{*. Harlow.E., Williamson.N.M., Ralston.R., ' 
Helfinan.D.M. and Adams, T.E., Molecular cloning and in vitro expression of a cDNA 
clone for human cellular tumor antigen p53, Mol. Cell. Biol. 5 (7), 1601-1610 
(1985)l::fE<fc*iVCVV5 0 

ftfe(D?^s<?W<nmm\Z.&mt£®&\<D$:&\-X^ l~2000^-e*>5<bJ:<, $r£L 
<{S50~1000^-efc9, J:!9^f*L<{465~800M-e*)-5 o 

E2F7^-f : TTTCGCGC 

te. AP-1 . NF-kB . SSRE. CREB. MEF-2. CarG box. tax. VP16. TAR/tat. 
GRE/HRE/MRE. Heat shock RE. SRE. AP-2. sterol response element. TGF-b 
responsive element. HIF-l&t* /^ftJbtfCV^o 

^-Y^SS^Jtt. ^-r@SJiJ5r='-K-r^SH^JT*fe?)(RNA'r='-f(D#'a-) 0 Sfc. 
•^^ttte^S^-^DNA^^iOlBJU^tf . ^DNA2fi^^^ (gm) 

^$>5c ^#£>^§-g\ is^n^^c ^-^mdna ^eo^(D^EB(7^nxr) 
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Smabrook and D.W. Russell!?,. 'Molecular Clonine' Cwww.MolecularCloning.coni) ^^ 
[0055] Mi^fr! 

^^y^-^-lt, ttl^fh, 5'^{CTIEO(a)<7)iE^J^*U rt=>0, 5'*^8 

(b) -*mx^-7>mm&Mi$-tz>zb&x%z>%im 

(c) (a) <D~y?&m<DtymmWMM<DTl/^^l/*W$*\(D&& 

(d) B tfJcDDNASB^JcD^gBXte— g&^fSMlftftlB^J 
(aJogEJiJ^fi^Wu l—lo^-C^StiC #30Xtel~7i£S-efc9. £t>0;§;L 

<fi5^T-$>S 0 

(b) tf>^£j*. l~50^S-efe5i«t<. $f*U<fil~10^ST?$>9 N i?)0*b<«3 

(c) ©S^I5, 4~20^S-C3b^irJ;<, ^U<«5~15^-efoD. «t»9^*L<f±7 

(d) co*^fi, 5~50i£g-Cfc5£J;<, ^b<«10~30^ST^9, <W#£L<{* 
15~253aS-C$>5o 
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BpulOimmmm^h: GCTNAGG (N. BpulOl-yfBm-Z, GC'TNAGGcDiEJIJ 
&WWiVT , <D{<Lmz~?'? : £AtlZ>; Ntt, ATGC(^V ^-mogEJUffcirte, 
N.BpvC IBfgffHH'h: CCTCAGC(N.BpvC IB—s^f^i, CC'TCAGCODgB^iJ 

N.BstNB Ifgf&lMh: GAGTCNNNNN(N. BstNB I~s^Rft|ttt % GAGTCNNNN'N 

N.Alw Ifgf&lMh:GGATCNNNNN(N.Alw ]=.y GGATCNNNN'N©E?!l«r 

N.BpvCIAWBfclJvfh: GCTGAGG (N.BpvC IA = = --y#WM\^ GC'TGAGG <D@B 

=-y^»*'*SN.BpulOI-C&Sa^, (a)«DBS^IJtb-r{iTNAGG^, (c) OlE^LT 
ttCCTNAGCSr^lf«it*s-C#S. 

=3>*HWa*N.BpvC IB-ttfeStfrft^ (a)<7>@E?iJ£LTteTCAGC£r, (c)<DiB^J^b 
Tf4GCTGAGG^#lf5rt^T?#5 0 

=y*B#*a*N.BstNB I-C*>S#£\ (a)(^E^I^U-Cf4NSr, (c) <DW&\)b\^X\*. 
NNNNNGACTC^#ifS^^2)S-e#S 0 

~*>St^N.Alw IT-fc5^£\ (a)OSB^lJ^LT«N^ % (c) cDga^iJ^LT« 
NNNNNGATCC^^{fSr^^S-e#-5o 

=jx^»*a$N.BpvC IA -T?S>3»£\ (a) <^@3?iJ£L-CteTGAGG&, (c)(DgB^iJtb 
T«CCTCAGC$r#tf5^^^-ct^ o 

(T)n (SB^lJ^ v nf4m±, #*L<«tl~~10-C*>t>* ±!9#l£L<{i3~6-efc5 0 ) 
(b)<Dffimi-Z, TZf-^-^ — DNAOiB^(J"Cfeo"C 1 t><tV \ T~7*$-*? — DNACQjiBJiJ&r 

• hv^V^lZtt-tZTy?-*— ; GGNTGGN GGNTGG (BE?iJ#-5r4~7) 
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•-£Jf (Reactive Green 19) ^Jj£^«DNAT:/^— (DIB^J^— 7 ; l^gtO'— 
:/3r7F0/&f"3 o 5'-ggcgttcggggggta-3' (SE^lJ#-^-8) 

o^^*^©#±Sfe*^^^»^©^^4&)x Reactive Green 19fc^) T? 

DNA^Sfi^'Jirb^ (b) ©E^J&fi*^^Lfc%©a»Mt^Ufc^V 

vitrei tF/Xtein vivo^£-a-£-g:.5r£:l;Lj;t>x ^Jl&rt^OagAa^^&S. 

^2<D^-<— if-E^JfiSV^^lft&E^fc!), ^o, ^ »f--E?!l£ 
M2cd^-<— if— (b) OiB^!I^A/-C*MRj-rsJ:9(c:^$tU5o 

ICOVvC, (a)WiH^!J^TN 1 AGG(g2^iJ^, Tf*^^ AfclTx~>\ G^T 
W<DmUKT) Tfi^^^T^t), nlil£il©I|[ffc5 0 (c) 

n 

©E^CCTN n AGC(IB3W> C{iv-r-»\ m^>\ AteT^-i^ Gte^T-^ 
V\ (T)nCOn«. Ji<£>g^refc3^ #*L<ttl~10(Dlv** jh^OffiBTCifctK 



31 



V=f%§, =Wp- /K ^xhTi^* - — ^*hn>\ ni^^n— A-ff^ft:, 
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^ x sV-^n— /K a^h^S** - — A\ ai^hn^, ni^^n— * 

is^JlsmDNAMm&mn&m-?, ^TtV^-^ffiagSrioTl ^DNA^DNAy 

*~Tmmx'i&umi-z>ztiz£<9n?zkfcx^z> 0 te^Efcuta-y =*dna ( 
&zmm<D^ mmfo®.. v>-y<DW£¥)x^mm®DNA<D5'm&&v>'m 

^TPCR£*T? 0 

[0056] aitDNAi^yy^;^DNA^(Pf^ 

K«5RDNAJ«ffi0teSr=^iS6*i:iS^(^*.tf, DNA1 // gtettLX-~y*Wm 
0.5—2U©jft^JfC)U RJ&m&Vo&'(>*=.<<~>a>1-Z>MZ-t£s 25~50<C-? 

— m) 0 z.<D&mz£9, \£mwDNAmEmvo(—*mr>NA)<Di%:<Dxh7>h~<D 

tot, SJ£iB^4&&;&nj|&b(0>l;fcf^ 9o~ioo°c-eo.5~io^-) > ^M£-ei#~2 
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ftl v?, DNAIW — I? (Mz.^ DNA1 p. g\zMVXDNAVtf—H 175-1000W 

50- 1000JM (2S^+i ^ -CfcO % «fc (9#lfeL< tel50~600JgS (2S^ffi ^ X 

K-tf?;**?^— yfrbWmWDnA*m&-rZ>l5m^ Nucleic Acids Research, 
1997, Vol.25, No.8, 161 1-1617 UHE^tl/CV 



2. ^y^uT~^x^m^^ni-^^^MD^A(D^mi±<Dwm 

ixmm^^-<^mD^sA^^y^uT-—^x\ 25—42^^) -eio#~ 

2mmw±m-tz> 0 ^y^uT—^^mw-m(D^-</umr>NA^mt^x, 

lz£ZftMfrfo\zttVxmtft&&7FTZtfrfrfrZ> 0 

3. y>^/^MDNA(Dm^M^]W^ 

xzz>o MSLtf, &mtiL(vm.m(Mz-&, -*mx/^- •ym^mmi.x^nm^ 
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<Dm&) l-T^/g&^AL-Cfcttfcf % ffiflfccDAmine Labeling Kit (Panvera, Madison, 
X~WffcTZZb&-V%Z> 0 rtflSO=ar5/h(FastTag CR) ,vectorlaboratoriestt)Sr^V^ 

4. ^^/l^DNA^oxy^y—^y^-a- 

^u^ru—jv^ ^^h^v^^K ai^hn^, =ru^r D — /wff^ft:, ^fo^f 

2 2 

rtt^rEMCS (6-Maleimidohexanoic 

acid N-hydroxysuccinimide ester) kEzfc& J \£Z>Z.b\Z£.iQ ^ ^V^/HSDNASr^V-f? 
K<b-rSwi:^T*#5 (^^^DNA-NHC0-maleimide) o -^WSK-ffcUfc^^ 
A-^DNA (^^^/VMDNA-NHCO-maleimide) Sr-<^K*if fc-g-*ttSSH*iS 

DNA-NHCO— <^K) „ 
^-<75^iJ-C«. ^^^DNAt^T^KS(-NH ) ^AU^-^DNA-NH h 

2 2 
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5. ^^A-MDNAcDflJ/B 

Qomte^ omAXn, V>WL#;^VJ»W:(yirology, Vol.52, Pi 456 (1973)). i^F 
utfu— iX3>fe(Nucleic Acids Res., Vol.15, p.1311 (1987)) . iW^ai^a^jfeQ. 
Clin. Biochem. Nutr., Vol.7, p.175 (198 9)), ^/^{Ct^^^A^^Sci.Am., 
p.34, March (19 94)) , V—^tf^KZfrbM&lrZZb&X*^ WI&JHM&r^illA 
•Vti> mWhnaKU— i ^3^jSfe(Nature, Vol.319, p. 791 (1986)) , s^a^uv^a 
-yP?£(EMBO J., Vol.3, p.2717 (1984)) , s<—T>(?A'#>mProc. Natl. Acad. Sci. 
USA, Vo 1.85, p.8502 (1988)) > T^n^^y^Aft^b^ifeWucleic. Acids 
Res., Vol.12, p.8711 (1984)) m^£0?TO^k&X%Z> o 

o 

^y<;HDNA, Xfi^y^^y-^J^^-a-^-fr^^^^MDNA^siRNAte^SB 

^jft^-rsa^ictt, -t^siRNA^ai w^-rsae^ (mRNA)(D^^ftjJu$ij-rsit 
&x*zz><dx\ &&<D^ffiRz*/xtemm*nftb-rz>mm&kvx^ fc-sv^*, it 

e^o«tfeft«l^5fe«)©«||liU-CfUffii-5ri:^-C#S. ^Jx.f^, siRNA^ 

»^-r«3te-7-*s, •3te*!ftf4cac>i:*r , s#«KAojwHafifT', r^h-: y*mm 

P 53h BshmMfc^bcr-abFJ^f^a^ & ras, myx, met, 
mdm2, abl, erbB&ifO-^SKgiJg-f £it>£^-> HIV N HCV*£l*<Dt93mV'(fl'X<D<yS 

B&<Dm.i&-&fctejfflj&i^ siRNA@B^ij?rwrs^^^i-MDNA, ;Ktexy^y— 
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"Lipidic vector systems for gene transferal 99 7) R.J. Lee and L. Huang Crit. Rev. 
Ther. Drug Carrier Syst 14, 173-206; ^W^F M6Sf HiH Vol.44, 

No.ll, 1590-1596 (1999)), V^m^^i/V^fe, sl^hntfl^i 'Sa^fe, Vtf7^? 
r>3>^ ^^n^s^i/si^ Mte+ffitei.tt&teb'XftjZ.k&X'&Zo ¥ 

z>zbhx$z> 0 

^^©y^^A-MDNA^ V siRNA&5l Mi^Tt°^RNA^tf —^m 
RNA, y^irVA, T^-fe^RNA/«^i ^ ^tgt4^^^^^^$>^v^{i^rtT^^ 

^■frfct), m.m+v&mrnmirzz.k&'v&Zo mmvmmoimm^ hiv. hcv, 

>^/^DNAfiDNA1f-rAi:L-C^Jffi-r<5rt^x^-5 0 

m* <Dmmzft}mi-zzk&x*zz 0 

6. ^^-Mj^^W^h 
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[0057] ^t, *&w*nmm\^^xM;Wmz.mn~fz> 0 jws. ^b^mmm^ 
w&nw^tt&(Dh<Dxh^x,&mw<Dffim&m7£^zh(DXtetj:\,\ 

*nm<D±mzm<9, ±x(Dmmtumi-imm<om^^\ mz.mmtn^x\^ 

"fv^VMM. pU6i-EGFP t pU6i-lamin U6 promoter t ^ enhanced 

green fluorescent protein (EGFP) t lamintC-^rtl/^tV^f^-Shairpin-type siRNA ^ 

m^mt^w^o tftbn, ik<D£?\mmisti 0 mm^mm^\tsimA^m.^< 

PZ—te, rfrlg© pU6icassette vector (iGENE Therapeutics, Tsukuba, Japan)£rt>£ 
f-IS^Lfco ZtDTfiM^fP—te, human U6 promoter t2o(£> BspMI iMhSri^o,, 
siRNA-|g^^^— ffim<Dtc#)iZ, *&m%b\* hairpin SB^J, terminator @B?IJ, 
-£LT overhanging m&)*n^*y^?\/*^Y*W&X)&l$\stc 0 ^LT, *r*l 
h7yy*l/Y(DT=-~- y^^^TV^ N ^fe{5ifcDpU6icassette-^<^^' — BspMI IMM^AC 
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U6 :A*e— i££©# AiE^Jfi^COiiD: pU6i-EGFP"C«; 5'-GGC TAT 
GTC TAG GAG TGT ACC TAG AAT TAC ATC AAG GGA GAT GGT GCG CTC 
CTG GAC GTA GCC-3' (§^##9) , pU6i-laminT*{4; 5-GGG TAA TTG GTA 
GAT TAA GCG GTG TGC TGT CCC GCT TGA TCT GCC AAT TGC CC-3' (IB 

?y#-^-io) 

3ooa^L^yrf^^^^K^V^T^^^l?^>-</^MDNA$^f^-5^^^. 

(a) U6 promoter-t'ioT^^-r^) siRNA VTZUmVt DNAO PCRlC«fc5 
4MB: 500 pmol (D^tl^etUD&FfoDNAZf^-^— £pU6i-lamin 

PCR Ex Taq™ DNA polymerase (TaKaRa, Shiga, Japan). 3H£o-Ofrofc 0 

PCRWfcfeO^^— (D, ir^*5«tTJ?T^-fe^0 <Dia?lJf;i, 5'-pGGG AAT 
TCA CCT. QCC GGC GAG GGT TTT CCC AGT CAC GAC GTT G-3' (gE?iJ#-5§- 
11) t 5'-pGGC TGC AG£ CCT GCC GGC CAC CGA GCG GAT AAC AAT TTC 
ACA CAG G-3' (E#|#-§-12) T*fc5„ ^^(Dzfy^— h BspMI fgf|fcI2?iJ(T 
m-?^VX3bZ),&Wtb, 5*-5fc*»«:y^iMk$jx-CV^c PCR jgfett Wizard 00 SV 
Gel and PCR Clean-Up System (Promega, Madison, WI, USA)^r^V^-5^i:-effi3K$ 

^14 Wizard 00 SV Gel and PCR Clean-Up System (PromegaHCT^it^tL^ 

(b) siRNAXMilQN^.DNA O^/H DNA^tf^&: V>-</Hb^tLTVN 
PCR 0^{4 N T4 DNA ligase (DNA ligation kit; TaKaRa)3rJSV^T> 10^ ii® 

PJ£>oligonucleotide-cap:9-^-£S/&U ^V^WbUt„ 'Z'tff—i^sl'&J&WZ., U 
^145' 3d$£&Ooligonucleotide-cap<£^XfcVM1#^&^oDNA£r, 95 &X1& 

^mt, i mm*vx&* Ktth^mmz.w^-r^txm^o 

oligonucleotide-cap<£>IB?lJ{£, 5'-pGGT GTG TCC GCG TTG GCT TTT GCC 
AAC GCG GAC A-3' (gB^J#-^-13) t 5'-pCCT CGG CCT ATA GTG AGT CGT 
ATT AGG CGG GAA CCG CCT AAT ACG ACT CAC TAT AGG CC-3' (IE?lJ# 

^■i4)X'&z> 0 Rj&m&m-is i6 m., m^>^-^—h^n^ \ ^y—ya^mm 
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ft phenol/chloroformttaj^ A-tfcR8^££Tfifcfco 

(1) U6 promoter-l£«fco-C3§£-t-5. lamin^-f-S siRNA Ki"5iE^^ 
DNA <DPCR \H£Z>mM: ^n^nO^DNA^^^— ^500 pmol fo, 
pU6i-lamin^^^'-<bil'a'U, PCR Ex Taq™ DNA polymerase (TaKaRa, 

Shiga, Japan). ^r^o-CfTofc 0 PCR<Z)fc&cD#iji:7 0 7'l'-^~-<£> > ir^^^^T^TV^ 

(DffifQft, 5'-pTTA GGA GTT X*TC TCQ TAA GCG TTT TCC CAG 
TCA CGA CGT TG-3'(n=l-3) (BEJiJ#^15~17)&tf 5-pTTA GGT CTT TTG 
ACC TAA GCG AGC GGA TAA CAA TTT CAC ACA GG-3' (gBJ!j#-J§-18)-e& 
5. i£ibib(D^9^—h N.BpulOI^ga^J(T^T^UTfc^)^ib, 5'-^^ 
ft}r^mt^X\^ 0 PCR mmft Wizard 00 SV Gel and PCR Clean-Up System 
(Promega, Madison, WI, USA)£fllV^<bTi*ji!J£*Lfc 0 ^^Zf^-^-ft^ 
$fi<D (X 1 ; dT), T^y&X{gffi£frti (X 2 , amino-modified dT), ^.tifty /W-Hr^fV 
X^^tLtc (X s , fluorescein-modified dT) "r^r^sJ-^l/Xlb&o ^frhHPLCX* 
%nM&3}-<0$zzf *7'i~^— fiHokkaido System Science Co., Ltd. (Sapporo, Japan)#>£> 

(2) U6 promoter-lCio-Cfg^-f-^ EGFPfci:*j-f & siRNA Srn — V-tZmMft. 
DNA OPCR {Zli^it'l'S: 500 pmol <D#* (D&J&DNAy?^— tpUGi-EGFP:/^ 
*5KDNA££2H? % *#J<£> PCR Ex Taq™ DNA polymerase (TaKaRa, 

Shiga, Japan).£M£o-Cfrofc 0 JI^WPCRcDfc^cD^^-v— CQ N ir^^joJzt^T 
OlHJUli, 5-GTT TTC CCA GTC ACG ACG TTG AAG GTC GGG 
CAG GAA GAG-3' (@B^"J#-^19) t 5 '-GAG CGG ATA ACA ATT TCA CAC 
AGG AAA AAG GCT ACG TCC AGG AG-3' (BE?U#-5§-20) XfoZ> B ^LT, ftlflO 

pcR±i&m$. 8%tfVT?v/isT^h°^m^$kmzxmm£frtc a ¥ihl.*:pcr y 

yf^hZmm DNA^LT, 2# g <D PCR ^/fc^ii^^-^^Tl^— 
\ZXftifCo 2# g (DPCR jg%Ji Wizard (R) SV Gel and PCR Clean-Up System 
(Promega, Madison, WI, USA)&ffl\,^Z>Z£Xffim£frfc 0 
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TTAGGAGTTTTCTCCTAAGCGTTTTCCCAGTCACGACGTTGAAGGTCGGGC 

AGGAAGAGGGCCTATTTTCCATGATTCCTTCATATTTGCATATACGATACAA 

GGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACAAAGATATTA 

GTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTT 

TAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTAT 

TTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGCTATG 

TCTAGGAGTGTACCTAGAATTACATCAAGGGAGATGGTGCGCTCCTGGACG 

TAGCCTTTTTCCTGTGTGAAATTGTTATCCGCTCGCTTAGGTCAAAAGACCT 
AA(gEJU#-!§-21) 

(3) siRNA-^^-T^fc^OiS^^DNA^, ^-<^MDNA— <DW8k: 18.8 ^ 
^Hi/^A <D%m& PCR jSftB&ttVetl s 18.8 U ©N.BpulOI (MBI Fermentas, 
Hanover, MD)fciS<g-U Rj£»£4fc4r37 3t Xm^>^-^—hL-tz 0 

95 mx-i&tiam&ft\<\ 95^ frtb^&-£x~mmfrvx&tfivtc 0 ^<om^x, 

ls<Dtz#>K, T4 DNA Vtf— t? (15,750 U) t 7^^-> 3 y^y77^ (TaKaRa) f4 
phenol/chloroformjattl^ /M£Jg£^5^TWc 0 

E«UR*3J:t^^^^S!^<^— ©^^tttt, exonuclease III (1500 U/^-T^ag of 
DNA, TaKaRa)-C37 £g , 1 P^*i{tfb^5~£T*WffiLfc 0 $tftK/&tf>li&^<£># 

*©77^>sysr-tifflv>T, ^ti^eti 8% ^yr^y/PT^K^m^K) i-t 

##fL7t 0 MMM-Wi&^JfM^ Fluorlmager 595 (Molecular Dynamics.Uppsala, 
Sweden)£ffi^T##fUto £©2£iBte«t, T^^U—if— (488 nm) tmi&%M 
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max 

7W^—(around 530 nm)£ V ft %\^(0^fjV^m V ^, ethydium 
bromide Kl.fcSlfc-fe&ffofco DNA fluorescein^^PUTV^^^P/ii^i, 
NIH Image program t ImageQuant program (Molecular Dynamics)^ MX^tz.tfjW)'* 

Srffiv^-C ^Ate^ft, E#^DNA^&y>^vMDNA^<D^|&^^£#&fc„ 

?>'</]sM'<?-?~-$:4kmgffi-fZ>tz.#>, Fluorescein Amine Labeling Kit (Panvera, 
Madison, WI)£r?3$ft"^— ^TV^il 0 m V \fc„ ^{^BS^lE^-rS^ 67 nMO 
^>~</VM -"W— (30 W^tayy^— „ 100 mM phosphate buffer (pH 7.0) 
4 mM succinimide ester of nuoresceintr^tf) ?r 37^,1 hourTMV^ja.^ — iXa^ 
L-T, ^©i, 100 mM Tris/HCl /<y77~ (pH 8.0) &JjQz.ZZkX-Rl&$:mf&£Tt 
tCo mmnWlZ 30 ^tiLfco DNAte, Wizard 00 SV Gel and PCR Clean-Up 
System (Promega, Madison, WI, VSA)^m^^^tX^.^l,tc 0 

HeLa S3/EGFP ^&ft©J;5U:LT#fc 0 HeLa/S3 Mte, jKfcJfKfc^SftUfc 
pHygEGFP (Clontech, East Meadow Circle, PAtemX^XMKfc&Ztltc ^L-T, 
hygromycin-Wtt^n— ^itT^ttlL-fco $M&Jg*te:, 10% (v/v) heat-inactivated 
fetal bovine serum (FBS; GIBCO-BRL, Gaithersburg, MD), hygromycin (100 
Pg/mL; SigmaX antibiotic-antimycotic mixture (GIBCO-BRL)£rM*<L.fc 
Dulbecco's modified Eagle's medium (DMEM; Sigma, St. Louis, MO) ^ffiV^Tffo 
tc 0 W-XD D x o£& % HeLa S3/EGFP ^n-^#-J§-3 ^T^H^^ffiV^ 

fc c «ua», 5fei5if^i^^ 37 5% co 4>*~^<-?-[Kixmn£nfr 0 

2 

ftSB&lt^ 8-well chambered glass slide (Nalge Nunc International, Naperville, IL)rt"C 
m 40-50% confluence fcfc5*T3£*U DNA-C^fClteifc&fTofco ^fClte^f*. 
OPTI-MEM (Invitrogen, Carlsbad, CA)*' Trans-It LT-1 (PanVera, 
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Madison, WI) Sr^T, I^^^TVHitHCfTofCo -^tlkli^-* 100 ng<£>, 
EGFP aHS4-<Sr*— JfyhkhtisiWA&ftgi&ltZ dumbbell-shaped tL$K 
PCR mPte^t*— , *fcf4 pU6i-EGFP ^^K^*— fc/Bwrafczfefch^:";* 

Sl&tt (LSM-510, Carl Zeiss, Oberkochen, Germany^^l^T^^Uto 
[0058] mMkRXfitt 

ffl"</l^3<V)<D*r— ^yZ^nmU^Vfto 38$%<Dfcfofrt>t£Z> 0 

N.BpulOIfi, lMh&*h7VK^MtfJ#, AX^tCX^W^fe-C^^tlfci^^K^ 

?UT— ^-CfcSo 2^:0DNA(Dl^:(D^h7>'K^^t-^^(^5/^)SrAti,-5 

o 

<5o 



43 



tpmfc2ck, ^V^/Md*^ miUH^*y*?UT—' \iT*mffli&mU 8%PAGET? 
■P*— ^— iEGFPtc^SsiRNA»^3te^-i©W^T-CfcS. 
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siRNA£r=-K-r5DNA£gEfiU ^<**— &fl*38Ufco 

u6(9o)^n^— fesv ^2U6(i 10)^0^— ^— wzm&j€-$-z>fc^<&j& 

DNASrPCR(^J;o-Citi|«gb, EcoRI*5«tOJBspMI^S#, P iGENE-hU6-<^— ( 
iGENE Therapeutics, Tsukuba, Japan) \Z.Zfv*^r— 9— DNA£r£R^5£Ayfc«, ittbW 

-TSsiRNASr^— Ki-5DNAlE^(J 

5'-GCAGAAGCTATGAAACGATTTGCTTCCTGTCACAAATCGTTCATAGCTTC 
TGCTTTTT-3' (ffi?IJ##24) £r#fl^i2^ siRNASSm^^KSrfll^Ufc. 

^^-DNA^HeLa^J§a^b9^7^^3^ x ^^$^5RNAOS^y— if> 
^n^TV^j^/Bv^T^SL^ siRNAO^m^it^-r-Sfcfe^/Vi/^^^ 
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09(b)) o ist>\^ &ft&mxmm^fcDm^??—<DMfammffi&&m'<fcbz.^ 
/j^fcut-<**— -era, Mhmmmm^ ^tam^tf^tc 

(El9(c)) 0 

mm±<omm -*sm& 

[0059] ^^O^-^MDNAfi. ite^ffr^-ffiV^^tfS-^S. 
[0060] gE?"J#-5§-lf3\ U6^n^E— ^SiH^iJ^-r o 

ia^(J#-§-8fi x Reactive Green 19i^^~tZ)Ty fi ?-?--CDi&m^l$:^-f- 0 
BE?iJ#-5rl0te, pUei-lamin^^tt^Ue^n^— ^— iS^oJf AiS^iJ^SSHJiJ 

S2?lJ#-§-l 3^ oligonudeotide-capO^SSH J!J^^i- 0 
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g2JiJ##14fi, oligonucleotide-capO^S@E^JSr^i- 0 

o 

iH^j#-§-20(i, pcR<Dtz.fr<D774^-<DT^±^*m<Dmmmm&7F-r 0 

B2?iJ#-5§-2 1 fi, siRNA^ — K-t"Sfi#[«DNA<Difi36iB JiJ^i" 0 ' : 
IB?(J#-!§-22te, U6(90)^n^E— (^^Si2^lJ^-r o 

BB^lJ##.24(4, /Wx?- £jft^£^W£:1-'5siRNA£r=r— K1--5DNAgE?iJ£r 
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1) ^^yy^—^T^^^y^—^m^^mmmmm^, mw.D 
na*(d s &><DDNAmm&t%$%"rz>Tm^ ^^^-^—rut^^^ 

tt^ti. 5'^«(e:TfSO(a)OSE^J<lr^rU, a>o % 5'**Sg{ffiJd^3' 
^SSIKI©*-^ ^fRjd^oTJillt-TISO (b) <DmPk (c) <OlEM&.U<(d) ^BH^J^U 

( c ) (a) <D~y?mm<Dwmmffi&m<DT>^±>x&w<D£M 

(d) g «j©DNASBJ!lO^Xtt— S5fc*B*t«l/iiE?U 

2) i) <DT.mxntbtiitr>NAmti$my9& (a) o^y^ft-Matsig, 

3) 2) <&j:nx~v?mm&m£friLVNAmmmito&tomu ^<Dm^r=-—v^ 

4) 3) (DTMXtimikZFr-— V^ZtlfcDNAmmmVo&BNAytf-liX'f&m 

s m<DDNAffi?Mnm£i±<Dyv*r— mpiRxfsmNAm^mmz^i-fzm 

^l*fc«2fStt0^ 0 

^-^/^DNA^^i^siRNA^^^— fc-5VM4*xA/V— ^siRNA 
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[6] -fe^^-f-^— xtfr^-fe^^^— icov^-c. (a)oga?ij^TN 1 AGG(sea?ij 

4", Ttt^>\ Ai*T7*=i^ Gfi^T->\ N'teTx^^ i/T-^fc{* 

n 

. Ttt^§>\ AteT-r-^, Gfii/T-^, N^iT^^ $4^^ ?T -l^lttt.'f' 

[8] (Dm^lRX^T^^^^^— fcol n-c/ (b) rogB^J^TTTT 

[io] Doigotl:, 'B'^S^^ 5 fT5xm^^(^tpit^9IE«o^-}£ 0 

[11] •fe^T^-v— j^TV^-fe^T^f-v— 35»bfc54>fc<£t>— lao^-f-^— *: 
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( c ) (^(D-ytmm&mmmmmm&T^^xmmv^M 

(d) B^<^DNA@E^J<^^X«— g|U£*B*$l$&IE?iJ 

ff^2*^DNA05'*iiSSU«3'^Oj^*^{Jl*5V^. -tavetU -fer^^irT 
^^■tr>jx^^S/v— ^igcD— ^:^DNA-CiS^^^^rv^5^^-</^MDNA^ 

-tttJpn, 5'^iSSlcTIBO(a)^iB^JSrWU £>o, 5'3fcC 
ffl!l/6^3'*ffi{l!l©^|P] ICI^Jd^o-CjllIlcTfEO (b) <D@2?iJ> (c) £>BER&.tf (d) CD BE 

t)-^^A5^^^3'^C{ilOga^iJ^tfSB^J 

(b) -*^-cv^-^«5t^^-rsr^^-e#5ga jij 

(c) (a) <d=- y?mm<Dtymwmffi&}(DT>'^±>xmM<D±& 

(d) @^(ddnamh^jo^3?:«— m^mffi&jtemw 

ii:^^2*^DNAW5'^^U?3'^0^^^^*3V^T, ^^tt> "fe^g^T 
^-fe^^^i^^-^it©— ^:^DNA-eS^^t^TV^§^>'-</^MDNA{^7 ^ y 

NAtpO @ WC0DNAgB^(J^ifi|>I-r^)XS, i^T% RXfT>^±> 
xyy^—te. ^fi^n. 5'^{^TIE©(a)(D@B^JSr^-b, /^o, 5'^$3§»t>3' 
*^{lOO^|p] idft/^oTjill^TiE© (b) OSE^iJ, (c) (DE&ymxf (d) cDga^J^L 
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(b) — *«tf^-y*3tsr^-r5r tds-et^ga^j 

( c ) (a)(D-y?mm(Dtymmmmm<DT>^±^x&m<D± : & 

(d) g WODNAiB^lJO^fflJXtt— aBte*B*ttoftIB?U 

2) 1) ©XS^&h^NAl|9(BS4&«: (a) <£=^g|fii-C*n ; 3Si-£X;il. 

3) 2)OXS-T?=5/^^^tS$tbfcDNAlii|iia^^P^L, ^<D^T=— y^ 

KffcSavrv^a^ ^v^{il)(^>xm^fT^tu^4)cDxm^^Tfc)iLSH^f{-DNA 

(a') ~ v#&m<D&ti&w&w<D'*i'7&M<D— ar^t, =y*B**©fiuB 
( c ') (a*) <D-y?mm<Dwm^ffimm<DTi'T±i'xmM<Di£M 

(d') g ^ODNASE JiJ 
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[18] 3B^5«tBi^B*a s siRNAa>5V ^tt^TtVRNASr&tf — ^RNAT-fcSlf 
[19] »mi-^!6tt«ife*sy#lf^A^fc5j»*«l7fctEit©^^aDNA. 

[20] ^mrr^mm^mm^r^^^RNAx-h^m^miTmm^^jumjDNAo 

[21] RNA^y^-ifIIK^^$n^^D^-^-^O^X{*-gB^tfft^l 

7~ 20<£> V ^Jft^fcKffcO^^HSDNA. 
[22] RNA^^7-^HW^te^^tL^7 p ci^--^-^<?5^ : *px{i— SB^S, ^T^(i)~ 

(i) TATA 

(ii) CTTACCGTAACTTGAAAGT 

(iii) YYTCCCANNRTNCNNYGCRR 

(iv) ATGCAAAT&5V *W:£*L»£*B*t tfjftlB^J 

[23] rnasw;^9— ttna^fete^sns^*— «w*©^»xwt— ^t©g') 

(i')RRYNNARYGG 
(ii' ) GGTTCGANTCC 

[24] 22, 23*fett25©V^tL^(OiB?IJSr&tf»^3fi21~23©V^n36» 

t£fEft£>:?V-'</I'S!DNA< > 
[25] ^^i-5^tett^^MW^^/^^fe5V^«^{^:i5^i-5ite ; ?-•t?&Slt^l 

[26] ^-fy^^HIV, HCV*5j:U f HBV^^^5i¥J;!9il^$n5if ^^25|5«(^^^-</V 
IDNAo 
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[27] Mfa&Z^mm\zmAU &te*<D&m&&fflTZZk&-?%Z>m&mi5?itiite 

[28] DNA-f^-£»l?$)5IS*^27|E^O^>'^</WMDNA 0 

[29] -r3^^L-C^-f-^,ff^^27|S«0^-</vMDNA <) 

[30] ^^mDNA^^ikfi^y^^^-h^hmm^ntcmmmBNAx^ 
m 5~29<z>v ^-rn*»^iEtt©^' ^hdna. 

[31] lt^l5~30^)V^-rt^A^-lEtt(D^^/^MDNA^t^'M^ o 

[32] f»^15~30^DV^-r^^-IE«<D^^^MDNA^Sra^j>E^m^^^ o 
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m m m 

&LT<DXM: 

n&<Dr>NAffimzt%<mT5TM s ^x\ -^^^^—Rx^T^^^zf^^—^ 
jir^tieo (b) (omn, (c) (D^iikxf- (a) <Dm&}&mu 

( c ) ( a ) (D^y^mm<Dmmmmum<DT>'^^^mn<D^.u 

(d) @#)<DDNAgfl^Jo£gj$Xi3:— mzftffi&)fj:m.?il 

2) l)(DXg-e#^tvfcDNAi^i|gm#;<lr(a) ©-^gt^-C^S-r^Xm, 

3) 2)(DXMx^y^mm^m^ntzJDNAmmm^i}nmv, ^<Dm^r=-—v^-r^TM 

4) 3) <DJimxj)mRx*T~—v ^^titirfNAmmm^DNAv^f—^ -e^s-rsxa 

^x\ 

TV fcSV <DTMt>mfrfrtcfe4) (DX.m^niotl?>m\^DNAm^M^)(D5'^^ 
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(A) novel method (B) conventional method 
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A: plasnud vector targ etted against EG FP 




B: no vector (mock transfection) 





C: dumbbell vector targetted against lamin 





D: dumbbell vector tar getted against EG FP 





E: linear vector targetted against EGFP 
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